Objective To describe the prevalence of depression in children with chronic fatigue syndrome (CFS)/myalgic encephalomyelitis (ME) and investigate the relationship between depression in CFS/ME and clinical symptoms such as fatigue, disability, pain and school attendance. Design Cross-sectional survey data using the Hospital Anxiety and Depression Scale (HADS) collected at assessment. Setting Specialist paediatric CFS/ME service in the South West. Patients Children aged 12-18 years with CFS/ME. Main outcome measure Depression was defined as scoring >9 on the HADS depression scale.
INTRODUCTION
Chronic fatigue syndrome (CFS)/ME is a disabling condition with a prevalence of between 0.2% and 2%. [1] [2] [3] [4] More than half of children and young people with CFS/ME are bed-bound at some stage, and they miss one academic year of schooling on average. 5 In the UK, CFS/ME is defined as 3 months of disabling fatigue plus at least one additional symptom persisting after routine tests and investigations have failed to identify an obvious underlying cause. 6 7 Depression is one of the most common emotional disorders in children and adolescents, with a prevalence of 2%-3%. 8 Several small case-control studies describe a higher rate of depression in adolescents with CFS/ME than in healthy controls [9] [10] [11] and higher depression scores than seen in the general population. 12 Rates of depression are higher in adolescents with CFS/ME than in adolescents with other chronic illnesses such as juvenile idiopathic arthritis and migraine. 10 13 However, these studies were too small to determine precisely the prevalence of depression in CFS/ME or to examine the association of depression with patient characteristics that may predict depression, such as length of illness. For example, if depression was a consequence of the disabling nature of CFS/ME, one might expect a longer duration of illness to be associated with a higher prevalence of depression.
The aims of this study were: first, to describe the prevalence of depression in children with CFS/ME presenting to a specialist CFS/ME clinic to help in the design of services; and, second, to investigate the association of depression in paediatric CFS/ME with patient characteristics such as age and sex, and with other clinical features such as fatigue, disability and pain, and school attendance. We hypothesised that length of time to diagnoses would be associated with depression in this cohort.
METHODS Population
The Bath specialist paediatric CFS/ME service at the Royal National Hospital for Rheumatic Diseases covers a region in the south west of England with a population of over 400 000 children aged 5-19 years. It also receives referrals from parts of England without paediatric CFS/ME services. Children are referred from paediatric services, general practices and schools. The service offers evidence-based treatment for severe, moderate and mild CFS/ME according to National Institute for Clinical Excellence (NICE) guidelines. 6 All children complete screening inventories prior to assessment to identify comorbid depression and anxiety. Data were collected prospectively on all children assessed by the service between 1 January 2005 and 31 December 2011. We analysed data from those who were between the ages of 12 and 18 years at the time of assessment. Only children with a primary diagnosis of CFS/ME according to NICE Editor's choice Scan to access more free content
What is already known
Small case-control studies show higher rates of depression in adolescents with chronic fatigue syndrome (CFS)/myalgic encephalomyelitis (ME) than in controls.
What this study adds ▸ Rates of depression are ten times higher in adolescents with chronic fatigue syndrome (CFS)/myalgic encephalomyelitis (ME) than in the general population. ▸ Adolescents with CFS/ME who are depressed have higher levels of disability, pain, fatigue and anxiety than those who are not depressed. ▸ Clinicians should screen for and treat depression in adolescents with CFS/ME. criteria 6 were included in the analysis; children in whom fatigue was considered to be secondary to another diagnosis (including depression) were excluded. Children for whom depression was considered to be the primary problem causing fatigue and disability were referred to Child and Adolescent Mental Health Services for assessment and treatment.
Inventories and scores
All children were asked to complete questionnaires at assessment. The Hospital Anxiety and Depression Scale (HADS) was used to detect symptoms of depression 14 15 in children aged ≥12 years. The HADS is a widely used self-report measure based on feelings and behaviour during the previous week. It comprises 14 items, seven for depression and seven for anxiety, each scored 0-3, leading to a maximum score of 21 for each subscale. The HADS has been recommended as a screening tool in CFS 16 and has been shown to be reliable and valid in adolescents. 14 We used the depression score both as a continuous variable and with a score >9 indicating probable depression (which we will refer to as depression). Anxiety was rated using the anxiety subscale of the HADS as a continuous variable. The Spence Children's Anxiety Scale (SCAS) was also completed as a measure of anxiety. 17 The 11-item Chalder Fatigue Scale 18 was scored using the 0-3 method for scoring each question (0 for 'less than usual', 1 for 'no more than usual', 2 for 'more than usual' and 3 for 'much more than usual'). The 10-item physical function subscale of the Rand 36-Item Short Form (SF-36) Health Survey 19 was used to assess physical function. Questions are scored 0 ('no, not limited at all'), 5 ('yes, limited a little') and 10 ('yes, limited a lot') so that the most disabled children score 0 while those with the least disability score 100. All questionnaire scores were coded as missing if more than one question was unanswered. If one question was unanswered the total score was rescaled using the mean response for the non-missing items. Pain was measured using a Visual Analogue Pain Rating Scale. Time-to-assessment was calculated as self-reported time from symptom onset to clinical assessment in the specialist clinic. Time at school was measured using a single self-completed questionnaire item on school attendance over the last term.
Statistical analysis
We used χ 2 and Student t tests to compare characteristics of the group of children for whom questionnaire data were complete with those for whom data were missing. We used logistic regression to investigate associations of fatigue, anxiety, physical function, pain, school attendance and time-to-assessment with depression. All analyses were restricted to children with no missing data in any of the variables investigated. Children with CFS/ME tend to mark the HADS item 'I feel slowed down' with the highest possible score ('Nearly all the time'). In order to assess whether this disproportionate response would affect the proportion of children with comorbid depression, we performed a sensitivity analysis in which we removed the item 'I feel slowed down' from the HADS depression subscale, replacing the score for that item with the mean score for the other items.
RESULTS

Numbers of patients and missing data
Between 1 January 2005 and 31 December 2011, a total of 674 children and young people between the ages of 12 and 18 years were seen in the service and met NICE diagnostic criteria for CFS/ME. Table 1 describes 542 (80.4%) young people who completed the HADS and who were included in the analyses compared with those who did not complete the HADS. Nearly half (63/132) did not complete any inventories. Sex, school attendance, time-to-assessment, disability, pain, fatigue and anxiety (measured using the SCAS) were similar between the two groups. Those with completed HADS were slightly older (14.8 vs 13.9 years; p<0.001).
Prevalence of depression in children with CFS/ME
The mean HADS depression score was 7.6 (SD 3.8) in those with CFS/ME. The mean HADS depression score was lower in boys (6.7 (SD 3.5)) than in girls (7.9 (SD 3.9)) (p<0.001) with CFS/ME. The proportion of children and adolescents with CFS/ME who had depression (HADS depression score >9) was 28.8% (156/542) (95% CI 25% to 33%). The proportion with a HADS depression score ≥8 was 49.1% (266/542). Sensitivity analysis showed that the proportion of children with depression remained similar (25.5% (138/542)) when the HADS depression score was calculated excluding the item 'I feel slowed down', and this proportion was not different from that calculated using the full HADS depression subscale ( p=0.20).
Correlates of depression
Of the 542 children with complete HADS measurements, 404 children had complete data on all variables. Table 2 shows the ORs for associations of school attendance, fatigue, anxiety, pain and physical function with depression (HADS score >9). After adjustment for other variables, depression was associated with worse physical function (OR 0.77 (95% CI 0.67 to 0.88) per 10-point increment on the SF-36 physical function subscale, p<0.001). The associations with pain (OR 1.13 (95% CI 1.03 Following adjustment, there was no evidence for an association between depression and school attendance or depression and length of illness prior to assessment.
DISCUSSION
The proportion of young people with CFS/ME meeting the criteria for depression on the HADS is between 8-and 14-fold higher than in the same age group in the general population. In a sample of 248 British school children aged 12-16, the prevalence of HADS depression score >9 was 2% 14 compared with 28.8% in our study. In a Swedish population sample of 585 13-23-year-olds, the prevalence of HADS depression score of ≥8 was 4.0% (by phone interview) and 6.0% (by postal questionnaire) 20 compared with 49.1% in our study. Mean HADS depression scores in the Swedish study ranged from 1.8 (SD 2.3) in 13-15-year-old boys in postal questionnaires to 3.8 (3.3) in 16-19-year-old male subjects in postal questionnaires; 20 the mean score in the British study was 3.4; 14 these scores are much lower than our mean scores of 6.7 (3.5) for boys, 7.9 (3.9) for girls and 7.6 (3.8) overall. Children with CFS/ME who were depressed had higher levels of disability and anxiety compared with those who were not depressed. Depression was also associated with being female, being more fatigued and pain. There did not appear to be any association between depression and length of illness prior to first assessment. Following adjustment, there was no evidence of an association between depression and lower levels of school attendance.
Strengths and limitations
This is the first study of depression in a large cohort of children with CFS/ME presenting to specialist services. Our sample size has enabled us to compare those with and without comorbid depression in terms of their levels of disability, pain, fatigue, school attendance and anxiety. However, the study does have a number of limitations. First, the children in our study were referred to a specialist service, and it is unclear whether these results are generalisable to the wider CFS/ME paediatric population. Although children with depression and CFS/ME may be more likely to be referred to a specialist service than those with CFS/ME alone, studies suggest that children with CFS/ME seen in non-specialist settings also have high rates of mental health difficulties, particularly emotional problems. 21 Second, our study was affected by missing data. However, the characteristics of patients with and without missing data were similar. The younger age of children with HADS data is likely to be explained by the fact that, until 2008, children under 14 were not given the HADS questionnaire at baseline. It is possible that children who did not complete the HADS were more likely to be depressed, as studies have shown that people with higher depression scores are less likely to provide complete data 22 and are less likely to return questionnaires. 23 Hence, the rates of depression reported here may be underestimated. Third, our study relied upon self-completed questionnaires and we did not conduct diagnostic interviews to identify depression meeting DSM-IV or ICD-10 diagnostic criteria. There is considerable comorbidity between anxiety disorders and depression, 8 24 and it was not possible to identify the extent of comorbidity or the nature of the primary disorder. Future studies should address this limitation by using diagnostic interviews to quantify the number of children with CFS/ME who fulfil diagnostic criteria for depression and identify children with other comorbid disorders.
Comparison with other studies
Our study is consistent with previous smaller studies which have demonstrated a higher rate of depression in adolescents with CFS/ME than in healthy controls 9 10 and higher depression scores in those with CFS/ME than in the general population. 12 We found that children with higher HADS depression scores also had higher HADS anxiety scores, which is consistent with previous studies. 8 24 We also found that children with higher HADS depression scores had higher pain scores. This is consistent with reported associations between low back pain and emotional problems in school children 25 and between musculoskeletal pain and depression in 9-16-year-olds in the Great Smoky Mountain Study. 26 Meaning of the study and implications for practice Depression in CFS/ME is associated with disability, pain, fatigue and anxiety. It is unclear whether there is a causal relationship in either direction. It may be that those with higher levels of disability, pain and fatigue become more depressed as a consequence or that those with depression are more disabled and experience more pain and fatigue as a result. There is a literature on shared vulnerability models for depression and functional somatic symptoms, 27 but evidence on potential mechanisms is limited. The fact that there is no association between depression and length of illness prior to first assessment suggests that risk of depression does not increase the longer a child is ill with CFS/ME. This may constitute evidence against the idea that depression is a consequence of living with the chronic stigmatising condition of CFS/ME. 28 As this is a crosssectional study, we do not know whether comorbid depression changes prognosis or whether depression increases the longer a child has CFS/ME after assessment by a specialist service.
High rates of depression in CFS/ME suggest that it is important for clinicians to consider comorbid depression in children with a diagnosis of CFS/ME. Clinicians should be particularly alert for depression in the group of children most severely disabled or affected in terms of fatigue and pain by their CFS/ME, as this group is most likely to have comorbid depression. Specialist CFS/ME teams should have psychologists and psychiatrists working within them so that the depression can be assessed and treated by health professionals who also have a good understanding of CFS/ME. CFS/ME teams should also maintain strong links and clear care pathways with local mental health teams. Cognitive behavioural therapy (CBT) is effective for adolescent depression and CFS/ME [29] [30] [31] but there are differences in the form of CBT for the two illnesses, and there is very little evidence about effective treatments for those with concurrent CFS/ME and depression. Two randomised controlled trials of CBT for CFS/ME excluded adolescents with major depression and did not assess whether mood improved during treatment. 29 30 As this comorbidity is common, it is important that effective treatments for CFS/ME with comorbid depression are investigated; however, in the meantime, we would recommend that the usual treatment for depression should be instigated.
CONCLUSIONS
Depression is a common comorbidity in children and young people with CFS/ME. It is important that clinicians are alert to the possibility of depression and treat it. Further research is required into effective treatments for comorbid CFS/ME and depression.
